per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



(51) International Patent Classification 5 
E21B 19/16, B23P 19/06 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 90/06418 

14 June 1990(14.06.90) 



(21) International Application Number: PCT/EP89/01437 

(22) International Filing Date: 27 November 1989 (27.1 1.89) 



(30) Priority data: 
8828084.7 



1 December 1988 (01.12.88) GB 



(71) Applicants: WEATHERFORD U.S., INC. [US/US]; 1360 

Post Oak Boulevard, Suite 1000, Houston, TX 77227 
(US). LUCAS, Brian, Ronald [GB/GB]; 135 Westhall 
Road, Warlingham, Surrey CR3 9HJ (GB). 

(72) Inventor: SCHULZE-BECKINGHAUSEN, Joerg, Erich ; 

Im Immbleek 14, D-3008 Garbsen 4 (DE). 

(74) Agent; LUCAS, Brian, Ronald; Lucas, George & Co, 135 
Westhall Road, Warlingham, Surrey CR3 9HJ (GB). 



(81) Designated States: AT (European patent), BE (European 
patent), CH (European patent), DE (European patent), 
DK (European patent), ES (European patent), FR (Eu- 
ropean patent), GB (European patent), IT (European 
patent), LU (European patent), NL (European patent), 
NO, SE (European patent), SU. 



Published 

With international search report 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 
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(57) Abstract 

An apparatus for connecting and disconnecting threaded members comprises a power tong (102, 202) having a pipe receiv- 
ing recess (106, 206) and a jaw assembly for gripping and rotating a first pipe (104, 204). A backup unit (105, 205) is disposed 
below the power tong (102, 202) for gripping a second pipe (107, 207). Means are provided for transmitting reaction forces gen. 
erated by the power tong (102, 202) to the backup unit (105, 205) which means comprise: a first member (1 17, 217) connected to 
one of the power tong (102, 202) and the backup unit (105, 205) remote from the pipe receiving recess thereof and to the other ■ oi 
the power tong and the backup unit to one side of the pipe receiving recess thereof ; a second member (1 1 8, 217) connected to tne 
one of the power tong and the backup unit remote from the pipe receiving recess thereof and to the other of the power tong and 
the pipe receiving recess to the other side thereof; and means for transmitting compressive and/or tensile forces in one of the lirst 
and second members to the other of the first and second member. In one embodiment the means comprise a mechanical connec- 
tion nip no 121) between the first and second members. In another embodiment the means comprise a hydraulic connection 
between double acting hydraulic piston and cylinder assemblies (222, 223) incorporated in the first and second members. 
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APPARATUS FOR CONNECTING AND DISCONNECTING 
THREADED MEMBERS 
This invention relates to an apparatus for 
connecting and disconnecting threaded members. 
5 During the construction of an oil or similar 

well it is necessary to connect successive lengths of 
pipe. This is achieved by a threaded connection. 

Conventional ly, a tool known as a power tong 
is used for gripping one length of pipe and rotating it 

10 relative to the next to make or break the joint. Such 
power tongs comprise an elongate body having, at one 
end, a pipe receiving recess and a jaw assembly for 
gripping and rotating a pipe. The jaw assembly is 
connected to a source of power, for example a hydraulic 

15 motor which, in use, rotates the jaw assembly (and the 
pipe) relative to the elongate body. The reaction force 
at the other end (the free end) of the elongate body is 
constrained by a cable which is connected between the 
free end of the elongate body and a convenient anchor 

20 point. A tension measuring device can conveniently be 
incorporated in the cable to provide an indication of 
the torque applied to the joint. 

In certain situations, particularly where 
large diameter pipes and large torques are involved no 

25 convenient anchor points are available. Furthermore, 
cables have been known to snap or break loose under 
tension causing injury and death to drilling personnel. 

In order to meet this problem the prior art 
provided an apparatus for connecting and disconnecting 

30 threaded members which apparatus comprises a power tong 
having a pipe receiving recess and a jaw assembly for* 
gripping and rotating a first pipe, a backup unit for 
gripping a second pipe, and means for transmitting 
reaction forces, generated by said power tong to said 

35 backup unit. 
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Heretofore the means has comprised a 
connection between the free end of the elongate body of 
the power tong and the free end of the backup unit 
remote from the second pipe. 

in use, the reaction force on the body of the 
power tong is transmitted through the connection and the 
backup to the second pipe. This creates a force tending 
to move the pi pe receiving recess and the corresponding 
Pipe receiving recess in the backup unit out of axial 
alignment, thereby tending to bend the pipe. 

Whilst conventional steel pipes can easily 
withstand the bending forces involved this is not the 
case for lighter alloy pipes (known as -premium tubes") 
which are far less robust than conventional steel pipes 
15 and which must -be handled with greater care. 
Furthermore, such bending forces cause concentrated 
stresses where the threads of the pipes contact one 
another and can cause galling, particularly wit h 
"premium tubes". 

: Whilst it would be possible to increase the 
rigidity of the prior art apparatus this would increase 
the weight. However, since the apparatus should be easy 
to^handle it is desirable that it should be relatively 

The aim of at least preferred embodiments of 
the present invention is to provide an apparatus which 
is relatively light and which can be used with premium 
tubes. 

According to the present invention there is 
provided an apparatus for connecting and disconnecting 
threaded members, which apparatus comprises a power tong 
having a pipe receiving recess and a jaw assembly for 
gripping and rotating a first pipe, a backup unit for 
gripping a second pipe, and means for transmitting 
reaction forces generated by said power tong to said 
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backup unit characterized in that said means comprises 

a first member connected to one of said power 
tong and said backup unit remote from the pipe receiving 
recess thereof and to the other of said power tong and 
5 said backup unit to one side of the pipe receiving 
recess thereof; 

a second member connected to said one of said 
power tong and said backup unit remote from the pipe 
receiving recess thereof and to said other of said power 

10 tong and said backup unit to the other side of the pipe 
receiving recess thereof; and 

means for transmitting compressive and/or 
tensile forces in one of said first and second members 
to the other of said first and second members . 

15 Preferably, said first member and said second 

member are connected to said other of said power tong 
and said backup unit on diametrically opposite sides of 
the pipe receiving recess thereof. 

Advantageously, said first member and said 

20 second member are connected to the other of said power 
tong and said backup unit via pillars which extend from 
and are substantially perpendicular to said other of 
said power tong and said backup unit. 

Preferably, said pillars are provided with cup 

25 washers to maintain said power tong spaced from said 
backup unit , r s , • , - 

In one embodiment said first member and said 
second member each comprise straps and said means for 
transmitting compressive and/or tensile forces in one of 

30 said first and second members to the other of said first 
and second members comprises a third member mounted for 
pivotal movement on said one of said power tong and said 
backup unit about an axis extending between said first 
member and said second member, said third member having 

35 a first tension arm and a second tension arm extending 
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away from said axis, said first member being pivotally 
connected to said first tension arm and said second 
member being pivotally connected to said second tension 
arm. 

5 ,«* ' " Preferably said third member is . tube 
although it could also comprise a solid bar. 

Advantageously, said first tension arm and 
said second tension arm extend substantially 
perpendicular to said axis. 
1° Preferably, said first strap and said second 

strap extend substantially perpendicular to said axis 
_ Advantageously, said power tong and said 

backup unit are separated by a pneumatic bellows. 

15 suitah!. ^ MhilSt emb0diment J ust described is quite 

suitable for smaller torques it is not recommended for 
large torques* 

in another embodiment, particularly but not 
exclusxvely adapted for large torgues, the first and 
20 sat* memb6r6 6aCh C0 ^- = piston and cylinder and 

chamr^ C ° mPriSeS " ^ COnneC *** the working 
chambers of said piston and cylinders. 

Preferably, each piston and cylinder is a 
double acting piston and cylinder and said means 

25 C ° m n SeS P±PeS acting opposed working chambers of 
25 said double acting pistons and cylinders. 

- Adv *ntageously, said apparatus includes a 

™r. 9ause cormected to at ieast ° ne ° f «« 

for obtaining a reading indicative of the torque applied 
to a Joint* 

30 

Means may be provided - for suspending said 
apparatus, in use, via said power tong or via said 
backup unit. 

If said power tong is provided with means for 
suspending said apparatus then, preferably, a 
counterweight is provided to bias the pipe receiving 
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recess In said backup unit beneath the pipe receiving 
means in said power tong when said apparatus is in use. 
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For a better understanding of the invention 
reference will now be made, by way of example, to the 
accompanying drawings, in which: - 

Figure 1 is a schematic perspective view 
showing the principles of operation of a known apparatus 
for connecting and disconnecting threaded members in the 
process of connecting two lengths of pipe; 

Figure 2 is a schematic perspective view 
showing the principles of operation of a first 
embodiment of apparatus in accordance with the invention 
for connecting and disconnecting threaded members in the 
process of connecting two lengths of pipe; 

Figure 3 is a simplified side elevation of an 
apparatus in accordance with the invention; 

shQB . a schematic perspective view 

erncl^ «. ^ PrinCi ^ es «* operation of a second 
embodiment of apparatus in accordance with the invention 
for connecting and disconnecting threaded members in the 
process of connecting two lengths of pipe; and 

Figure 5 is a perspective view of another 
apparatus in accordance with the invention. 

Referring to Figure 1 of the drawings, there 
is shown a known apparatus for connecting and 
disconnecting threaded members. The apparatus, which is 
generally identified by reference numeral 1 comprises a 
power. . tong .2 having a pipe receiving recess 3. A rotary 
(not shown) is contained within the power tong 2 and is 
provided with a jaw assembly for gripping and rotating a 
Pipe 4 under power from a hydraulic drive (not shown). 

A backup unit 5 is disposed below the power 
tong 2 and has a pipe receiving recess surrounded by 
jaws (not shown) which grip pi pe 7. 

The free end 8 of the power tong 2 is 
connected to the free end 9 of the backup by an 
arrangement diagrammatically shown as comprising pillars 
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10 and 11 and a horizontal cross-bar 12 slidably mounted 
on both pillars 10 and 11. 

In use,, pipe 7 projects upwardly from a well 
bore and is held against axial and rotation movement by 
5 locking slips (not shown)* 

Backup unit 5 is mounted on pipe 7 and pipe 4 
is inserted in pipe receiving recess 3. The male thread 
13 on pipe 4 is then introduced into socket 14 on pipe 7 
and the power tong 2 is actuated to rotate the pipe 7. 
10 After initial run in the joint is progressively 
tightened to the required torque. The reaction force is 
transmitted to backup unit 5 through pillar 10, 
cross-bar 12 and pillar 11. Cross-bar 12 may include a 
load cell for generating a signal indicative of the 
15 torque applied to the joint. 

It will be appreciated that, in use, a force 
is created which tends to move the pipe receiving 
recesses 3 and 6 out of axial alignment as indicated by 
arrows A- A. This applies a bending force to the pipe 
20 which can damage the pipe. 

Referring to Figure 2 there is shown one 
embodiment of an apparatus in accordance with the 
invention which is generally identified by reference 
numeral 101. The apparatus 101 comprises a power tong 
25 102 which has a pipe receiving recess 103. The power 
tong 102 is generally similar to power tong 2 shown in 
Figure 1 . 

A backup unit 105 is disposed below the power 
tong 102 and has two upwardly extending pillars 115 and 
30 116 which are situated on diametrically opposite sides 
of pipe receiving recess 106 and equidistant from the 
centre thereof. 

A sleeve 115a is slidably mounted on pillar 
115 whilst a sleeve 116a is slidably mounted on pillar 
35 116. 
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One end of a strap 117 is pivotally attached 
to sleeve 115a whilst the other end is pivotally mounted 
to the free end of a tension arm 119. Similarly, one end 
of a strap 118 is pivotally attached to sleeve 116a 
whilst the other end is pivotally mounted to the free" 
end of a tension arm 120. Tension arms 119 and 120 are 
rigidly connected to a solid bar 121 of circular 
cross-section which is pivotally mounted on the power 
tong 102. 

In use, as power tong 102 screws pipe 104 into 
Pipe 107 the torque applied to pipe 104 creates a 
reaction force which, because of solid bar 121 and 
tension arms 119 and 120 results in substantially equal 
and opposite turning movements being applied to backup 
15 unit 105 via straps 117 and 118. This inhibits the 
tendency of pipe receiving recess 103 to move out of 
axxal alignment with pipe receiving recess 106 under 
load and thus substantially eliminates the bending of 
the p lpe associated with the prior art. 

20 The tor ^ e ^ied to the joint may 

conveniently be determined by placing a load cell in one 
of straps 117 and 118. 

Figure 3 shows a simplified side view of an 
apparatus in accordance with the invention. The 

25 apparatus is generally similar to that shown in Figure 2 
and corresponding parts have been designated by the same 
reference numerals with the addition of an apostrophe. 

Apparatus 101' shown in Figure 3 comprises a 
power tong 102' and a backup unit 105'. The backup unit 

30 105' is supported, in use, by three chains attached to 
mounting points at the rear of the backup unit 105, and 
the front of the backup unit to either side of the pipe 
receiving recess 106 respectively. Mounting rings 130 
and 131 can be seen in Figure 3. The rear of the backup 

35 unit 105- is of relatively light construction and 
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supports connection points for hydraulic fluid supply 
and return lines. 

Hydraulic piston and cylinder assembly 132 is 
used to open and close the jaws in the backup unit 105* 
5 to grip the pipe 107'. Pillars 115 f and 116 • extend 
upwardly through enlarged slots in the base 133 of the 
power tong 102. The power tong 102 is separated from the 
backup unit 105 f by a stack of cup washers 134 
surrounding each of pillars 115' , 116* and a pneumatic 

10 bellows 135 mounted as shown. As a joint is tightened 
the power tong 102 ' moves towards the backup unit 105* 
thereby compressing the cup washers 134 and the 
pneumatic bellows 135. The tops of the pillars 115* and 
116* are provided with plates 136 to inhibit the tong 

15 being separated from the backup 105 ? , for example during 
a disconnecting operation. It should be noted that there 
is ample clearance between the pillars 115 1 and 116' and 
their respective holes in base 133. 

A load cell is incorporated in the strap (not 

20 shown) to measure the torque applied to the joint. 

Referring now to Figure 4 there is shown 
another embodiment of apparatus in accordance with the 
invention which is more particularly but not exclusively 
intended for handling large pipes and high torques. The 

25 apparatus, which is generally identified by reference 
numeral 201 comprises a power tong 202 having a pipe 
receiving recess 203 circumjacent a pipe 204. The power 
tong 202 is generally similar to power tongs 2 and 102. 

A backup unit 205, which is generally similar 

30 to backup unit 105, is disposed beneath power tong 202. 
The backup unit 205 has two upwardly extending pillars 
215 and 216 which are situated on diametrically opposite 
sides of pipe receiving recess 206 and equidistant from 
the centre thereof. 

35 Sleeves 215a and 216a are slidably mounted on 
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pillars 215 and 216 respectively. 

» „ The free end of a piston 217 of a first double 

acting hydraulic piston and cylinder assembly 222 is 
Pivotally connected to the sleeve 215a. Similarly the 
free end of a piston 218 of a second double acting 
hydraulic piston and cylinder assembly 223 is pivotally 
connected to the sleeve 216a. The bodies of the first 
and second double acting hydraulic piston and cylinder 

bToIll T ««. power tong 202 

by bail joxnts (not detailed) to allow free movement. 

«n • h ^ f ^ d ° Uble aCtln9 "»«"o Piston and 

ZltT T K aSS6mbly ±S Pr ° Vlded With first — -cond 
working chambers 224 and 225 respectively. Similarly 
the second double acting hydraulic piston and cylinder 
assembly 223 is provided with first and second Irking 
chambers 226 and 227 respectively. Hydraulic pipes 228 
and 229 connect opposed working chambers of the double 
actxng hydraulic piston and cylinder assemblies. Thus, 

ZTZTT B ^ COImeCtS ^ WOr ^ chamber 

224 of the first double acting hydraulic piston and 
cylxnder assembly 222 to the second working chamber 227 
of the second double acting hydraulic piston and 
cylxnder assembly 223. Similarly, hydraulic pipe 229 
connects the second working chamber 225 of the first 
double acting hydraulic piston and cylinder assembly 222 
to the first working, chamber 226 of the second double 
actxng hydraulic piston and cylinder assembly 223. 

In use, as power tong 202 screws pipe 204 into 
Pipe 207 the torgue applied to pipe 204 creates a 
reaction force which compresses the piston 218. Pressure 
buxlds up in the first working chamber 226 of the second 
double acting hydraulic piston and cylinder assembly 223 
and this is transmitted to the second working chamber 
225 of the first double acting hydraulic piston and 
cylinder assembly 222 which transmits the force to the 
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piston 217. This results in substantially equal and 
opposite turning movements being applied to the backup 
unit 205. This inhibits the tendency for pipe receiving 
recess 206 to move out of axial alignment with pipe 
5 receiving recess 203 under load and thus inhibits 
bending of the pipe. 

The torque applied to the pipes 204 and 207 
can be determined by measuring the hydraulic pressure in 
the pipes 228 and/or 229. 

10 Figure 5 shows an apparatus based on the 

apparatus shown in Figure 4. Similar parts have been 
identified by the same reference numeral as used in 
Figure 4 with the addition of an apostrophe. 

As can be seen, the apparatus 201* is provided 

15 with a hanger 230 by which the apparatus 201' can be 
supported in use. The hanger 230 is connected to the 
power tong 202'. The backup unit 205' is slidably 
mounted on pillars, only one of which, 215', is shown. 
The top of each pillar is provided with a bush 231 which 

20 is slidably mounted on an axle 232 which projects 
horizontally from a bar 233 which itself is mounted for 
pivotal movement about a vertical axis. 

The backup unit 205 1 is provided with a pair 
of rearwardly extending arms 234 which are connected to 

25 a counterweight 235 to bias the backup unit 205' into 
the position shown. 

It will be appreciated that, when each 
embodiment is in use, the power tong and the backup unit 
converge as the upper pipe enters the lower pipe. In the 

30 embodiment shown in Figures 2 and 3 the apparatus is 
supported from the backup unit which is attached to the 
lower pipe 107 which remains stationary during the 
joining operation. In this embodiment the cable 
supporting the hanger may be maintained at a constant 

35 length throughout the joining operation. 
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Various modifications to the embodiments 
described could be made, for example, the pillars could 
be rigidly attached to the power tong rather than the 
backup unit and the hydraulic pistons and cylinders or 

the straps attached to the backup unit remote from the 
pipe receiving recess thereof. 
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Claims : 

1. An apparatus (101) for connecting and 
disconnecting threaded members (104 / 107 ), which 
apparatus comprises a power tong (102) having a pipe 

5 receiving recess (103) and a jaw assembly for gripping 
and rotating a first pipe (104), a backup unit (105) for 
gripping a second pipe (107), and means for transmitting 
reaction forces generated by said power tong (102) to 
said backup unit (105), characterized in that said means 
10 comprises 

a first member (117) connected to one of said 
power tong (102) and said backup unit (105) remote from 
the pipe receiving recess (103) thereof and to the other 
of said power tong (102) and said backup unit (105) to 

15 one side of the pipe receiving recess (103) thereof; 

a second member (118) connected to said one of 
said power tong (102) and said backup unit (105) remote 
from the pipe receiving recess (103) thereof and to said 
other of said power tong (102) and said backup unit 

20 (105) to the other side of the pipe receiving recess 
(103) thereof; and 

means ( 121 ) for transmitting compressive 
and/or tensile forces in one of said first (117) and 
second (118) members to the other of said first (117) 

25 and second (118) members. 

2. Apparatus as claimed in Claim 1, characterized 
in that said first member (117) and said second member 
(118 ) are connected to said other of said power tong 
(102) and said backup unit (105) on diametrically 

30 opposite sides of the pipe receiving recess (106) 
thereof. 

3. Apparatus as claimed in Claim 1 or 2, 
characterized in that said first member (117) and said 
second member (.118) are connected to the other of said 

35 power tong (102) and said backup unit (105) via pillars 
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(115, 116) which extend from and are substantially 
perpendicular to said other of said power tong (102) and 
said backup unit (105). 

4- Apparatus as claimed in Claim 3, characterized 
in that said pillars (115', n 6 ') are provided with cup 
washers (134) to maintain said power tong (102') spaced 
from said backup unit (105'). 

5- Apparatus as claimed in any preceding Claim, 
characterized in that said first member (117) and said 
second member (118) each comprise straps and said means 
(121) for transmitting compressive and/or tensile forces 
in one of said first (117) and second (118) members to 
the other of said first (117) and second (118) members 
comprises a third member (121) mounted for pivotal 
movement on said one of said power tong (102) and said 
backup unit (105) about an axis extending between said 
fxrst member (117) and said second member (118), said 
third member (121) having a first tension arm (119) and 

20 Li!! 60011 *, tenS±0n U20) away from said 

20 axxs, saxd first member (ll 7 ) belng pivotally connecte<J 

T^Vi* first tension arra (119) "* said —*-r 

(118) being pivotally connected to said second tension 
arm (120). 

6. Apparatus as claimed in Claim 5, characterized 

25 in that said third member is a tube. 

7- Apparatus as claimed in Claim 5 or 6 

characterized in that said first tension arm (U9) and 
said second tension arm (120) extend substantially 
perpendicular to said axis. 

30 8 * Apparatus as claimed in Claim 5, 6 or 7 

characterized in that said first strap (117) and said 
second strap (118) extend substantially perpendicular to 
said axis. 

9. Apparatus as claimed in any preceding Claim, 

35 characterized in that said power tong (102 •) and said 
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backup unit (105') are separated by a pneumatic bellows 
(135). 

10. Apparatus as claimed in any one of Claims 1 to 

5, characterized in that the first and second members 
5 each comprise a piston and cylinder (222, 223) and said 
means comprises a pipe (228, 229) connecting the working 
chambers of said piston and cylinders. 

11* Apparatus as claimed in Claim 10, 

characterized in that each piston and cylinder (222, 
10 223) is a double acting piston and cylinder and said 
means comprises pipes (228, 229) connecting opposed 
working chambers of said double acting pistons and 
cylinders (222, 223). 

12. Apparatus as claimed in Claim 10 or 11, 

15 characterized in that said apparatus includes a pressure 
gauge connected to at least one of said pipes (228, 229) 
for obtaining a reading indicative of the torque applied 
to a joint. 

13* Apparatus as claimed in any preceding Claim, 

20 including means for suspending said apparatus via said 
power tong, characterized in that a counterweight (235) 
is provided to bias the pipe receiving recess in said 
backup unit beneath the pipe receiving recess in said 
power tong when said apparatus is in use. 

25 
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